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(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 




(71) We, COMPAGNIB FRANC AJ SB 

DBS PBTROLBS, a French corporate body, 
of 5 rue MkW-Aage, Parb 16 erne 
France do hereby declare the Indention, 
for wtach we pray that a patent 
may be granted to us, and the 
method by which ft is to be performed, 
to be particularly described in and by the 
following statement:— » 

The piesealtaventkm U concerned with 
exptoratary drtMng and in nertfoular to the 
protection nl adrlUed bolTagahist caving 
m and nigrum of water. 

Known method*, in spite of the pr ogram 
achieved, all have the common c&anu> 
tenitio of protecting the drilled hole against 
caving in of the strata pelted through by 
mean* of tube* which are sent down m the 
cWmng descends, jhfs type of protection 
wWnh Is costly, doe both to the thne 
required to place the tubes m position and 
the mendhandflng Involved and to the cost 
of the tubes used, is particularly trouble- 
some in the ease where drilling methods 
*mna ntethoSs srTc£ 
FSE*'. °* * M*" °* dtl * to 



rubbing of the drlWne tool drive shaft 
1 ,h l^?*Wc nole, is added 
tethe above disadvantage. This loss ol 
power may be considerable because thii 
f™ ™*7 J* much as several miles in 
length Fiuthermore, when the tools require 
" " necessary to raise the drive 
shaft, which comprises lengths of rod 
screwed one Into the other, and unscrew it 

of borehole driQmg called 

rotary metSodto because the drive shaft v 
FVb&jT • fUxfole armoured hose for the 
tool driving motor and the Hearibie hose can 
be wound i» or unwound by means of a 
drum. In edition, the space mien up by the 
dri lling platform can be reduced lin ake. 
However this method does not dispense with 
the >need to protect me drulcdLote using 
steel tubes to prevent caving in of the itrata. 



Furtheimoie, it is essential to ensure a 
Perfect seal round the flexible hose so as to 
avoid the considerable danger If an cruntion 
occurs, 

mventmu there is provided a method of 
exutaatoxry drilfing comprising drilling a 

of the drilled hole simultaneously with 
driUmg of the hole, the tub^^^mg 
caylng in of the strata and mgresfof water. 
According to another aspect of the 
pr ^°\ ^vention there Is provided a 
of e»Joratory ^mg^omprhmng 

oownwardry through the earth, mouldmjt a 
tuttm around the wall of the SSedSln 

^J^! 0 ** 1 ! S3! downward 
movement of me drtCmg tool, to prevent 

2S7SKL ta ?Ff na * bte "ww carried by 

tf^m^edih^eo as topreWreK 
movement between the eapandable member 
aarftto taWnr and a force is exerted be- 
tween tne stationery expendable iMniw 
and the drilling tool*«ru\!e^ 
to progress downwardly. 

Thus, on the surface, instead of having a 
large stock of pipes always available, whhw 
are assembled one to the other w oriSS 
professes, it is only necessary to have 
available a stock of moulding materUU 
E^LXX wropruu^S^ 
wmaooted wiA and above the d^fimg^ooL 

By use of this method the itttuSnbi 
suuported hnmedietoiy after drSSg 

Wie porthm of tubtg in the process of . 
betoinoulJledmay hT^tecttJfroTtS 
d^p«l stota by a sleeve whkh is Z&d 

te^y protected durme ita incmldiag 
process because his enough to murethst 
the •£evo former and drffiing tool holder 
sre cHecuvBly sealed for the tubing former 
tobe protected from the strata and^nTe 
result, all vater ingress. . 
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Accor^ng to a briber tneoi of th* 
pruont invention then h^Z^Lta 



n»wL?E? * ?T fa f*W 6l * b W moulding 
tSTL^S H«ct«m-c«a of&.fc^* 

£i the diwinw; 
«J22^f a ^OTiitimmtie W in cro» 



a-cooroM^ to 



25 



35 



torMne or An electric motor. H U lo^Srit! «Bah«»jr <Uflit. unit. 1 5 «nd 
6 «nd * lingle materW feed riS&S iT 
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or^^riu^^ c,TcimB tt * cd to mate tto 

hotted bfCfJI f 6 " ba »« metnbly, 
7*?*; 10 re»ia i* decern fed to tncrtmam 7u" 

PmBUlB devfrwt xti * . 
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smh the drilling depth thus earning an 
m lection pressure for the resins at former* 
15 KJd 16 which si 50 bar* higher than that ot 
the bottom. Flexible hate* 33 and 34 are 
heated tiros ensuring that the viscosity of the 
material Is not lowered. A Tata 37 enables 
the Introduction of hardener late a static 
mixer 38 to be stepped. Tbk allow* italic 
mixer 38 to be drained oi hardener, m the 
event of a temporary stop in drilling, before 
valve 39. which controls the feed of resin to 
injection zones 19 or 20. according to 
whether tubing 6 or tie ere 6 is being made* 
\t dosed. It will be understood that two 
assemblies exist simitar to that shown In 
Figure 6, one for the tleeve 6. the other for 
the tubing 8. # m 

Thus H will be understood diet circuits 5 
and 7, illustrated In Figure 1, each comprise 
two channeli, one lor the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the Inlet side of a static mixer 
such as 38. Likewise, valves such as 39 
control the flow of each oi the resins and 
they are located one in channel 7 near In- 
jection sane 19 and the other in channel 5 
near injection eone 20- 

The advancement of drilling and the 
forming oi tubing 8 and its sleeve 6 are 
carded out as Illustrated diamnunatkally 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 arc illustrated deflated and inflated 
respectively. Sleeve It Is fast with body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, test with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top pari of ovhuder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
mrioeamflatlnn of the lie eve. Thus, as tool 
2 proETcaaea downwards, body 10 descend i 
relative to sleeve 12. Formers 15 end 16 fast 
with body 10 also descend and. during this 
movement, a certain amount of ream is 
extruded in none 20 to form sleeve 6, the 
resin gradually pc4ymcr4riag in the regions 
of the heating element 18. whereas resin 
extruded in zone 19. the flow of which Is 
different from the resin used in the making 
of sleeve 6. polymerize* near heating 
element 17 to form tubing 8. It is of course 
understood that the quantities Injected are 
in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example , the sleeve 6 
may be about 10 ram thick and die tubing 8 
about SO mm thick. The control unit 9 
controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11, Figure 5, 
which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil Into 
dm part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse front an 70 
end of stroke stop 58. the unpulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 75 
the various circuits ensuring fafla i irm and 
deflation of the sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to alower level so thai when the top oT 80 
cylinder 42 is close to piston 40, all that Is 
necessary is to apply oil under pre iture once 
again inside sleeve 12 and release the 
pressor* Inside sleeve 11 to return to the 
Initial conditions Illustrated in Figure 3. For 83 
this purpose su end of stroke stop 59 may be 
used which sends a releasing Impulse by 
wire 60 to control unit 9 (Figures 1 and 8% In 
Figure 8, then, are found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 comprising a oVnrn channel 4a and an up 
channel 46 in softe Z, Figure 7, 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 lends 95 
to controls CIS, C16 and C22 for inflating 
formers 15. 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C 12 for sleeves 11 and 12. The assembly 
of drculti 48, 49 and 50 controlling octrois IX 
CI 5, 06, and C22, and circuital and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil led 
via circuit 41. Circuit 41, serving channels 
C42e and C42b controlled by control 
fchannets 62 and 63 from the renexal control 
51. enables, via channel C42n, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42&, cylinder 42 to descend after deflation 
of sleeve 12. Wire* 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the ante ma tie setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls CB, CP and 
CO for three valves B, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves B and F may be dosed in the event oi 
the forming machine being stopped or due 
fen detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this uhtstratSon, the none including 130 
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the tube mating machina, and the mfiatable 
sleeves, hs* been indicated by the letter Z. 
^e moulding too* has been indicated by 
the letter M. As far ss Che mud ctrcnU u 
ODBCcrnad, it is seen Hut it ii Cad la by 
Hexlbic hose 3and returned by channel 4A 
A . Supply c*c*ita 5 and 7 
for resins and baifldenen are placed under 
to control of contrail C35, cSsknd C'35 
CT36 ••wall as controls C37 and C'37 
emtroJlmg valves 37 for the hardener 
^aittaadC39andC'39coiitr«ianaTaJvea 
39 for the resta* supply. A channel 54 
S?™^ control unit 51 to controls C35 to 
C 36 thoa bringing the ream flow tinder a 
ooat^rriatiYe to the apeed of advance by 
SZJZ^ ™^ u dumoel C53 aleS, 
^h^retotiVB°te the b * w *» 4lt uador » 
the bottom of" the drilSJ'tomamhm? * % 
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itrol ttnlt 51 la operated conaaonentiv 
from the surface by fine T. y 
In addttloQ to tbeie coatrok, a dotted Hue 
C 53 *£ *** iUwtmted toaW a special 
connection the object of which ii to sSH 

^ttjfction 55> enable* the flow of realm to 
tZSFli j* 8 *** <* beating elementa 
17 antT IB of formers 15 and 16 to bo 
ewtt^od oft by mean* of connection 56 for 

v^Sff^it^Jis^ 01 

valves Sand P and by means of connection 
57 to controlling the inflation of sleeves 11 
12, with the object of loSSnTthe 
m^dne and proceeding to faiert^wment 

As these various clrceits can be of any 
fonn and as they are not part of the in- 
vention insofar as the application of the 
unlta, which can be obtained from trade 
sources, Is concerned, .it has not been 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow fimlts such 
yKyW3 *p * rate of increase of 10%. Thus, 
even if the bore hole names fhrouch an 
undergronnd cavern wfcfch maybe^ent 
in the strata, the increase m raamffe^whl 
^lead to a ttiglu increase » aleeva end 
tubing thicknesses m the region of the 
cavern. Ag&ia it will be noted thai although 

U alwaya poaatbto to make the sleeve 
tef* ^iS^^.A^reof hi setectedto 
be able to polymerase m water. As the tuSina 
^P^^.^the Hoove, the tubing cai 
cttfl be moulded normally. 

n drilling must be mtcrrupted, the flow of 
£«W U etoppedby means of velves37 
and the resta drcnJts are drained of W 



the bottom of Che drilling. Thui the 
™^^\2°? ^during rhf descent, £ 
van^ Its head gradually downwards in the 
tubing and cuts a wall m a truncated inane 
mnU men ting up whh the protecting slewve! 
*™ Jwicsted ihape cutting may alter- 
«fttively be cmxd.d out by aborlng sleeve. 
^»^eve being located jmt^vTthe 
dxfllmg toot If a cement plug bai been 
SriSSo iLj £° kcn ■»» of the 

£S*J^i ^ £^ ro bottom 

machine In the conventional way. When 
[onamr 15 reaches the point where the 
truncated portion commences, resin i* 
ret^ J^rdcner^ ^ 

the mud, then die control! are act for the 
laed of hardener and resin. While the 
machine ii descending and as soon m 

truncated cone, the controls are set for 

SSP&S?" fS~\?- ^ meaner^ 
peridot joint ii made between the earlier 
tubing and a new section of tubing, the end 

Si^^yj^^ b0Ln < IwW imnween two 
truncated layers of tubing resin. Thus the 
mac^e construe enable, a perfect 
tobtng jedttt to be made after an in- 
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UcattonavAatb KW '«tua 
Jim simultaneous iozmuig of mbh 



100 
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iio 



j-,."!. Tijiiir^^^ ~ w or ear- 

bottooj.prt of Qmtabfag . Sew j»rd, ,bo^ 

At 



tt^-<*to**ih*t the thmra^ohardeniiui 

toeve and tubing can be of any sort 
provided tost ms2r mechanical pZi^ 
are iiimcieat to take the rface^W 
vcntional tubing. Thus the invention en- 
compaasas tee case of forming a cubmn 8 
-without mahing a sleeve 6. ^ 
In addition to the above-menUonod 
borecole drilling 
"~ ~" ^bing con- 

elso be usod to make the internal smevemtr 

the internal ileeving of a punctnredor 
completery caldlsedtnbe- *~ ucu ™ 1 or 
Knelty^e controJe for advancfa,* the 

^M^ Cm J^ w ?« i to retnrn 
Iho assembly to a desired depth, as for 
«KopIe when restarting the fating process 
with 0* object of coWetiiur S P to the 
previously formed portion. 

WHAT WB CLAIM ISs— 

f n7A , m ^S? 01 «Sto»tory drflBna 120 
comprising drflUng a holTand mouldlnftra 
tubing around the wall of the drSedhoie 
^n^usly whh drflfcig of the hole, the 
^^preventbig cmrtn & itTot the strata and 
msresa of water. 

nr ±J}^ mct £°* °* exploratory driUna 
eonWalng drilfing a hole by MaSttS 

monUHng a tubing around the wall of the 



115 



drilled hole 



rV"?r *V ™° drtQlae tool u - lr ui^iS 
laterally mlMt ike BnlldS? 

o««B the drfOtog tool Co pmgr«!Xw£ 

bwdentog materiel whk* b 
to being heated. TOOIad **** 

V A »*tttod according to chki 6 la 
^2^?22 d,tn * of the iJeeve |. earned 'out 

S^5?,i; J f 0 ? 0n around tljo^Sa of 
fl» djBled bote, the lufccHo* xWhrf^a 

, '» «* wmch the material *fi- 

«©* place.ta a* pwj nC o <jf water, 
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**»ofc the Boatd&g of the deem b 



^,?.™ I f«*»»t ttf lower eod, «dTfoS 
chamhen bdng provided. "* ^ » 

sr. &.%j*Ss^a? 1,5 
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«™-«tool. « motor feTwteleT 
u^moMted below the «SorBt fcod77 



tufafac eadtaXTE the JSSSr """™ «wui«tton e*d heathy 

* ,aM chunk for fecdmg farfadhig »ju~SL^^ 3 *° <>Un 20, 

euaor for eendag the 
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i bole being 
the flow c? 



prewure fai tbe bottom of 
drilled Mid tor continuing 
moulding matettsL 
22. A machine acconttng to claim 21 
5 when dependent on dalm 19* In which said 
control means U adapted to act oa reception 
of an impute from the pressure senior such 
that, when ibc pressure sensed by the sensor 
exceeds a predetermined value, stldi control 

to means causes tbe delivery of mud to the drill 
tool and to stop, both the sleeves to inflate, 
the or each havener delivery valve to dose, 
tbe or each delivery valve tor tbe moulding 
material to close at the outlet tern tbe or 

1 5 each static miser once the mixer has been 
drained of hardener, the switching off oi the 
or each heating element circuit and a halt to 
the machine's progress downwards. 
23* A edachriio according to any of claims 

20 20 to 22, In which aa|d control mesas in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation or the second sleeve and lis 
descent under the control of a first end of 
stroke atop in said hydraulic jack* a second 25 
end of stroke rtop being connected to means 
for setting in motion inflation of me second 
sleeve, deflation of the first sleeve and the 
filling of tbe other annular chamber in satd 
hydraulic Jaclc, 30 

24. A method of exploratory drilling 
substantially as herein described. 

25~ A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawings. 35 

A. A* THORNTON & CO*. 
Northumberland House, 
303-^306 High Hotbom, 
lottdoorW.Cl. 
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